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Leakage and internal herniation are the most common
complications after gastric bypass

Maj-Britt Errebo & Thorbjgrn Sommer

ABSTRACT

INTRODUCTION: The aim is to report the diagnostic strat-
egy, clinical findings and treatment in patients admitted on
suspicion of early or late complications associated with a
previous laparoscopic Roux-en-Y gastric bypass (LRYGB).
MATERIAL AND METHODS: Patients admitted in 2011-2012
to our department with the International Classification of
Diseases 10 code DZ980C (condition with a gastric bypass)
were identified using the Hospital register system. Patient
data including co-morbidity, time between LRYGB and the
actual admission, body mass index development, diagnostic
strategy, clinical findings and treatment of complications.
Early and late complications were defined as </> 30 days
post-operatively.

RESULTS: Among 186 patients, the primary early complica-
tion was leakage or unexplained abdominal pain. Internal
hernia or unexplained abdominal pain was observed most
frequently as a late complication. The majority of patients
had a computed tomography performed as their first diag-
nostic procedure. 19% of patients who were operated for
internal hernia underwent a re-operation. Among patients
undergoing laparoscopy, 72% had internal hernia and 20%
had a leak. The length of stay was 18 days for patients with
leakage compared to three days for patients with internal
hernia.

CONCLUSION: In conclusion, the primary early complication
of LRYGB patients was leakage, and internal hernia was the
most frequent late complication. A substantial number of
the patients who are readmitted after LRYGB suffer from
unexplained abdominal pain that should be managed by
specialised centres.

FUNDING: not relevant.

TRIAL REGISTRATION: not relevant.

The prevalence of morbid obesity in Denmark has in-
creased in the recent years, and 13% of the population is
now estimated to have a body mass index (BMI) > 30
kg/m? [1]. The only treatment available that has been
shown to yield significant and permanent weight loss is
bariatric surgery [2-5], of which laparoscopic Roux-en-Y
gastric bypass (LRYGB) is the main surgical procedure
performed in Denmark. The prevalence of this operation
increased substantially from 174 in 2006 to 4,314 in
2010. At that time, international clinical guidelines were
followed (BMI > 35 kg/m?and at least one obesity-re-

lated co-morbidity or BMI > 40 kg/m?). The extent of
complications after LRYGB for this period has been
shown to be very low at high-volume centres, as docu-
mented in the obesity report prepared by Kehlet et al on
the request of the Danish Ministry of Health from 2011
[6]. However, the debate about bariatric surgery in the
press has been characterised by a focus on individual
cases with serious complications, whereas the published
results from large series of patients (> 1,000) in the sur-
gical literature has gone almost unnoticed [7, 8]. Be-
cause of the high number of patients who underwent
LRYGB in the years up to 2010, an increasing number of
patients admitted with early or late complications have
also been observed at the Department of Surgical Gas-
troenterology, Aarhus University Hospital, Denmark.

In 2010, a nation-wide database for bariatric sur-
gery was created from which annual reports have been
published [9]. Since 2010, bariatric surgery in Denmark
has been decentralised. This has given rise to several
low-volume departments/surgeons now performing
LRYGB. The access to LRYGB was also restricted by law in
2010 to patients above 25 years with a BMI > 50 kg/m?
causing an almost 80% decrease of bariatric surgery in
Denmark. From the literature, it is well known that the
primary early surgical complications after LRYGB consist
of leakage, bleeding or stenosis of the anastomosis [10,
11]. Late surgical complications mainly present as in-
ternal hernia, ulcers, stenosis or fistulae [12-14]. The
Department of Surgical Gastroenterology L at Aarhus
University Hospital is the referral centre for patients
with complications after bariatric surgery in the Central
Denmark Region which covers a population of almost
1.3 million people. In the 2006-2010 period, the majority
of patients were treated at two high-volume private
hospitals with > 1,000 annual LRYGB operations.
Currently, there are two bariatric centres in this region,
but patients are referred from other regions as well. The
primary reason for admission is abdominal pain. Since
patients undergoing a LRYGB are discharged within 48
hours post-operatively, knowledge of the main compli-
cations associated with this operation, the diagnostic
strategy that should be used and the treatment available
is of interest to both surgeons and general practitioners.

This was a retrospective study of all patients admit-
ted in the period from 1 January 2011 to 31 December
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Internal hernia.

2012 in our Department on suspicion of early or late sur-
gical complications related to a previous LRYGB. We de-
scribe the diagnostic strategy, clinical findings and re-
sults of treatment in these patients.

MATERIAL AND METHODS

All patients who were admitted in the period from
01.01.2011 to 31.12.2012 with the International Classifi-
cation of Diseases (ICD)-10 code DZ980C (condition with
a gastric bypass) in our emergency department were
identified using the Hospital Register System covering all
admissions at Aarhus University Hospital. The medical
records were reviewed. Patient data, including time be-
tween LRYGB and the actual admission, BMI develop-
ment, diagnostic strategy, clinical findings and treatment
of complications, were recorded in a database. Internal
hernia was diagnosed either by direct vision during lapa-
roscopy/laparotomy or using the computed tomography

III

definition: A combination of “mesenteric swirl”, com-
pression of the superior mesenteric vein, or dilatation of
the small bowel proximal to the anastomosis. Stenosis at
the anastomosis was diagnosed by endoscopy (upper
anastomosis) or computed tomography (lower anasto-
mosis: dilatation of the biliary limp and the remnant
stomach). Early versus late complications were distin-

guished as being </> 30 days after the LRYGB.
Trial registration: not relevant.

RESULTS

A total of 217 patients with a previous LRYGB were ad-
mitted to our emergency department in the study
period. Of these, 31 were excluded (three underwent
planned laparoscopic cholecystectomy, 22 patients were
electively admitted for other procedures and six patients
were registered incorrectly) leaving 186 patients for in-
clusion (Table 1). There were 39 men and 147 women
with a median age of 37 years (20-63 years). The median
time from LRYGB to the actual admission was 24 months
(1-224 months). Forty patients were hospitalised < 30
days after LRYGB and 146 > 30 days after LRYGB. BMI
decreased from 45 (32-69) kg/m? before LRYGB to 27
(20-56) kg/m? registered at admission to our Depart-
ment. The early and late complications found are shown
in Table 2. The primary early complication was leakage

(12 gastro-jejunal and three jejuno-jejunal) or unex-
plained abdominal pain. Internal hernia or unexplained
abdominal pain was observed most frequently as late
complications. Among 89 patients undergoing operation
due to internal hernia, 17 (19%) underwent a re-opera-
tion (eight re-herniations, one port bleeding, one small
bowel perforation, four adherence problems, three re-
laparoscopies with no findings). Stenosis at the anasto-
mosis was seen both as an early and a late complication.
Gastro-jejunal stenosis was treated by endoscopic
dilatation with an 18 mm balloon, and stenosis at the
jejuno-jejunostomy was treated by creation of a new
anastomosis, and when needed also by insertion of a
gastrostomy tube to deflate the remnant stomach. The
majority of patients underwent a computed tomography
as the first diagnostic procedure, whereas a laparoscopy
was performed in cases of severe abdominal pain (Table
3). Laparotomy was performed in 5/40 of patients with
early complications compared with only 2/146 patients
with late complications. In patients undergoing laparos-
copy as the primary procedure, 18/25 (72%) of patients
had internal herniation and 20% had a leak (Table 4).

A normal computed tomography did not completely ex-
clude internal hernia which was found in 6/36 patients
with a normal computed tomography. Length of stay
was significantly longer for patients with leakage (18
days (2-64)) compared with patients with internal herni-
ation (three days (1-38 days)). There was one death due
to necrosis and leakage of the gastric pouch. In this case,
the patient developed severe peritonitis causing mul-
tiple organ failure.

DISCUSSION

Leakage was the primary finding in patients admitted
with early complications, whereas internal hernia was
the most frequent condition in patients with late compli-
cations. From the national database, we know that in
the period from 2010 to 2012, the percentage of pa-
tients readmitted < 30 days after LRYGB increased from
4% to 8%, and the percentage of patients undergoing a
re-operation increased from 2% to 4%. This doubling in
complication rates reflects the decentralisation of LRYGB
from high-volume to low-volume departments/surgeons
and should cause serious concern in the medical soci-
eties [6]. Since the focus in the press was on single cases
with complications, the fact that decentralisation par-
allels the increase in complication rates was missed
completely. We know that the number of early compli-
cations in Denmark after LRYGB performed in the 2006-
2010 period was very low [6], but these constitute a mi-
nor part of our material since the median time from
primary surgery for readmissions in our department was
24 months. The leakage rate has been demonstrated to
be < 1% in high-volume centres [7, 8], which is much
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lower than that observed for colorectal surgery. The as-
sociation between a longer hospital stay and a case of
mortality in a patient with a leakage underlines that a
leak is a high-risk complication requiring rapid and ap-
propriate intervention with drainage, stenting or re-su-
turing to curb the infection in these patients. It is ex-
pected that more patients will be readmitted either with
late RYGB-related complications or conditions that do
not necessarily relate to bariatric surgery [6]. The Danish
Obesity Report 2012 states that 3.3% of 11,498 patients
with a previous RYGBP later experienced surgery for in-
ternal hernia [9]. The long-term incidence of internal
hernia remains unknown, but is likely to increase with
time [14, 15]. A main problem is that we do not have an
ICD-10 code, which specifically addresses internal hernia
after LRYGB. In addition, there is no ICD-10 code for the
operative procedure for internal hernia specifying the
operation performed (suturing, clips or glue). Currently,
there is no clear consensus concerning the need for pri-
mary closure, but ongoing studies will build evidence al-
lowing us to answer this question in the future [16].

The fact that 19% of the patients who are operated
for internal hernia were re-operated reflects that this
operation may not be an easy procedure. After LRYGB
there are two spaces that should be closed: Petersen’s
space between the efferent limb and the transverse co-
lon and the space under the jejuno-jejunostomy. In our
experience, the latter may be difficult for un-experi-
enced surgeons to identify, and in some cases the wrong
space may have been closed. Otherwise, in most cases,
an internal hernia is easy to revert during laparoscopy by
examining the small bowel proximally from the ilio-cecal
junction, whereby the hernia will be released in most
cases. The challenge is to identify the spaces before clos-
ing them with the correct technique. The primary diag-
nostic examination was a computed tomography, which
identified the majority of patients with internal hernia.
However, 17% of patients with a normal computed
tomography were found to have an internal hernia.
Therefore, there should be a low threshold for perform-
ing a diagnostic laparoscopy in cases of doubt despite
normal findings on a computed tomography. It is also
our impression that among radiologists there has been a
learning curve in relation to the diagnosis of internal
hernia. The characteristic finding on computed tomog-
raphies in patients with internal hernia consists of “mes-

In

enteric swirl”, compression of the superior mesenteric
vein and sometimes also dilatation of the proximal bow-
el [17]. In Denmark, only linear, stapled anastomosis is
used, but the technique used to close the enterotomy
may affect the risk of stenosis and should be registered
as well [18]. Stenosis of the jejuno-jejunal anastomosis
may cause gastric blow-out of the remnant stomach,

which was can be avoided by placing a transcutaneous

=l

Patient data.

Gender, female/male, n 147/39
Time from LRYGB to re-operation, months, 24 (1-224)
median (range)

BMI before LRYGB, kg/m?, median (range) 45 (32-69)
BMI at admission, kg/m? median (range) 27 (20-56)

BMI = body mass index; LRYGB = laparoscopic Roux-en-Y gastric bypass.

=l

Complications, early/late (< 1 month/> 1 month). Time from RYGB to late
complication, median (range): 24 (7-224) months. The values are n.

< 1 month > 1 month

Patients 40 146
Leakage, n 13 0
Abdominal pain, no findings 10 32
Stenosis 5 7
Internal hernia 4 89
Ulcer 4 7
Intestinal obstruction 1 10
Other complications (< 4 cases) 5 6
RYGB = Roux-en-Y gastric bypass.
=l
First diagnostic procedure. The values are n.

Complication <1 month > 1 month
Computed tomography 13 105
Laparoscopy 9 21
Laparotomy 5 3
Gastroscopy 8 9
Magnetic resonance imaging 0 2
Ultrasonography 2 0
Observation 3 6
Total 40 146

=l

Clinical findings in patients with a normal computed tomography or dur-
ing a primary diagnostic laparoscopy. The values are n.

Normal

computed

tomography Laparoscopy
Internal hernia 6 18
Abdominal pain, no findings 22 1
Leakage 0 5
Gallstone disease 4 0
Obstipation 1 0
Fistula 1 0
Perforated ulcer 0 1
Intestinal obstruction 2 0

Total 36 25
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PEG tube. An additional jejuno-jejunal anastomosis may
be created later thereby ensuring drainage from the bil-
iary system and remnant stomach.

Unexplained abdominal pain was seen in a substan-
tial subgroup of patients and this warrants further inves-
tigation. This group of patients with normal computed
tomographies, laparoscopy, laparotomy and other radio-
logical studies represents a significant challenge to the
general practitioner and the bariatric team. They may
often require multiple admissions and investigations to
rule out any reason for pain. The aetiologies of “non-sur-
gical” pain are diverse and may include behavioural and
nutritional disorders, bacterial overgrowth or functional
disorders [19]. We suggest the creation of a national re-
ferral centre for patients with chronic complications af-
ter bariatric surgery which should have a multidisciplin-
ary team approach including psychologists, dieticians,
coaches, bariatric surgeons and gastroenterologists.

CONCLUSION

The primary early complication of LRYGB patients was
leakage, and internal hernia was the most frequent late
complication. A substantial number of patients readmit-
ted after LRYGB suffer from unexplained abdominal pain
that should be managed by specialised centres.
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